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Cryptosporidiosis Among Children Attending Al-Nasser
Pediatric Hospital, Gaza, Palestine
Aim: The present study was undertaken to determine the prevalence of cryptosporidiosis in patients with
diarrhea who attended Al-Nasser Pediatric Hospital in Gaza.
Materials and Methods: From January to May 2005, single stool specimens from each of 416 children
attending Al-Nasser Hospital were examined by Ziehl Neelsen (ZN) stain and ELISA for the presence of
Cryptosporidium oocysts.
Results: Cryptosporidium oocysts were detected in 62 (14.9%) of the tested specimens by acid-fast staining
technique and in 68 (16.3%) using ELISA kit. The number of infected females was found to be significantly
higher than males (P = 0.03). The highest number of infected children was observed in March. Entamoeba
histolytica/dispar, Giardia lamblia, Ascaris lumbricoides and Hymenolepis nana were the most common
parasites detected (14.4%, 7.2%, 0.7% and 0.7%, respectively).
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Conclusions: It is concluded that cryptosporidiosis still exists among children in Gaza. In addition, the
diagnosis of protozoal parasites such as Cryptosporidium should draw more attention and should not be
neglected due to its clinical importance.
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Al-Nasser Çocuk Hastanesine Baﬂvuran Çocuklar Aras›nda Cryptosporidiosis
S›kl›¤›
Amaç: Bu çal›ﬂma, Gazadaki Al-Nasser çocuk hastanesine ishal yak›nmas› ile baﬂvuran çocuklardaki
Cryptosporidiosis s›kl›¤›n› araﬂt›rmak amac›yla yap›ld›.
Yöntem ve Gereç: 2005 y›l› ocak ve may›s aylar› aras›nda baﬂvuran 416 çocuktan al›nan tek bir d›ﬂk›
örne¤inde direk boyama ve ELISA yöntemleri kullan›larak Cryptosporidium ookistleri araﬂt›r›ld›.
Bulgular: Test edilen örneklerin 62’sinde (%14.9) boyama yöntemi ile ve 68’inde (%16.3) ELISA kiti
kullan›larak Cryptosporidium ookistleri tespit edildi. Enfekte k›z çocuklar›n›n say›s› erkenlerden daha yüksekti
(P = 0.03). En fazla say›da enfekte çocuk mart ay›nda saptand›. Di¤er en s›k saptanan parazitler s›ras›yla
Entamobea histolytica/dispar (%14.4), Giardia lamblia (%7.2), Ascaris lumbricoides (%0.7) and Hymenolepis
nana (%0.7) idi.
Sonuç: Gaza’daki çocuklarda Cryptosporidiosis halen mevcuttur ve klinik önemi nedeniyle bu durum göz ard›
edilmeden tan› için daha dikkatli davran›lmal›d›r.
Anahtar Sözcükler: Çocuk, ishal, antijen, prevalans, cryptosporidium
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Cryptosporidium parvum, an intestinal protozoan parasite, is considered as one of
the major diarrheagenic pathogens in humans throughout the world (1-4). There are
several reports of hospital-based studies from different countries on the prevalence of
Cryptosporidium in children with diarrhea. However, little information is available on
asymptomatic carriage of Cryptosporidium in an apparently healthy population (5),, and
community-based studies carried out in depth are insufficient in the case of developing
countries. Acute Cryptosporidium infection in children is usually associated with both
acute and persistent diarrhea and various other gastrointestinal symptoms in
immunocompetent persons and life-threatening illness in immunocompromised persons,
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e.g. in acquired immunodeficiency syndrome (AIDS)
patients (6).. Asymptomatic cryptosporidiosis, which
represents potential reservoirs of unrecognized, infected
individuals who are capable of transmitting the infection
to other individuals, was also documented (7-9).
Asymptomatic individuals, livestock such as cattle and
drinking water are known to be important vehicles in the
epidemiology of the pathogen.

Cryptosporidium parvum appears to have become a
threat to public health as it is ubiquitous and highly
resistant to disinfectants and there is no effective
therapy. The oocysts are shed in large quantities with the
feces of infected individuals and are spread into the
environment contaminating surface and ground waters.
In a watery milieu, the parasite can survive for several
months. It is completely resistant to the drinking water
disinfection with chlorine. Cryptosporidiosis is endemic in
developing and neighboring countries, such as in Fayoum
(15%) (10) and among young children of the Nile River
Delta in Egypt (17%) (11); in Israel (3.4-7.4%) (12);
and among children in Jordan (37.3%) using direct
immunofluorescence (13) as a result of poor sanitation
and crowded living conditions (14). Gaza Strip dwellers
have potentially high rates of parasitic infestation due to
poor sanitation, groundwater contamination, infiltration
of uncontrolled discharge of untreated sewage into the
ground, contaminated water supply, and high population
density (15).
In the Gaza Strip, a few unpublished reports
mentioned the infection status of Cryptosporidium. The
data resulting from this work would be of great
importance in revealing the baseline prevalence of this
parasite in Gaza and Palestine, and may help in
undertaking any further interventions for its prevention
and management.
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inpatient beds is 151, with 33 beds for daily care
(reception and emergency). The reception department
receives 3,500–4,000 patients monthly. The general
department receives 950-1,000 patients monthly, and
inpatients normally stay for three days and are then
discharged.
Sample size: A total of 416 stool samples (one
sample for each child) were randomly collected from
children attending Al Nasser Pediatric Hospital in the
period of 15 January to 7 May 2005. The collection of
stool samples was performed twice per week from 8 a.m.
- 12 p.m.
Ethical considerations: Permission was obtained
from the director of Al-Nasser Pediatric Hospital, the
Director of the hospital's laboratory and the Helsinki
ethical committee to facilitate the collection of stool
samples from children attending the hospital. Families of
all children were informed verbally about the purpose of
the study.
Questionnaire: All children or their guardians were
interviewed. The designed questionnaire was reviewed by
a consultant in public health and was piloted before
starting the study. Age, sex, residence, clinical
information, and family information data were recorded.
Parasitological Methods
Direct smear microscopy: Each stool sample was
subjected to a systematic scanning after being processed
onto a clean slide, where the stool sample was diluted
with a drop of normal saline, and a cover slip was placed
on this preparation. In the present study, one stool
sample was used due to difficulty in collection of three
samples.

Materials and Methods

Formal ether concentration technique: The present
study employed just one method of concentration, formal
ether sedimentation technique, to detect the parasite or
oocyst.

The study population: The population included
children attending Al- Nasser Pediatric Hospital in Gaza
city from different ages and sex in the period from
January to May 2005.

Modified Ziehl-Neelsen (ZN) technique: This
method was used in the present study. After spreading
the sediment onto a slide, it was stained with ZiehlNeelsen (ZN) and examined under light microscope.

Description of study area: Al Nasser Hospital has
four divisions in addition to the blood disease department
(leukemia, hemophilia and thalassemia), intensive care
unit, immature infants department, reception pharmacy,
laboratory, and X-ray department. The total number of

Enzyme Linked Immunosorbent Assay (ELISA):
Stool samples were extracted and processed according to
the manufacturer’s recommendations (International
Immuno-Diagnostics, 2003). Absorbance was read at
"wavelength 450nm" using StatFax ELISA reader.
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Statistical Analysis
Data generated from the sampling program along
with those from the questionnaire were uploaded to
Statistical Package for Social Sciences SPSS (version 11).
Frequency and cross-tabulation were performed.
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34 cases (12.2%) were boys. There was a significant
difference in the distribution of cases between boys and
girls. Prevalence of Cryptosporidium infection was similar
in March and April.

Discussion
Results
During the study period from January to May 2005,
stool specimens from 416 children were examined; 122
(29.3%) children had diarrhea. Sixty-two (14.9%) were
confirmed as true positive for Cryptosporidium (Table 1).
Two protozoan types (Entamoeba histolytica/dispar and
Giardia lamblia) but only one type each of round worms
and tapeworms (Ascaris lumbricoides and Hymenolepis
nana, respectively) were observed during the present
study, as shown in Table 2.
It was found that the rate of infection by both types
of detected protozoa was higher in boys than in girls,
while the rate of infection by both helminths was higher
in girls than in boys, as indicated in Table 2, but there was
no statistical difference.
The clinical features and other variables with relation
to Cryptosporidium are summarized in Table 3. The age
group with the highest rate of positivity for
cryptosporidiosis was 1-4 years. Twenty-eight of cases
(20.3%) positive for Cryptosporidium were girls, while

Cryptosporidium parvum cause a persistent
diarrhea in developing countries (16). In the present
study, Cryptosporidium oocysts were detected by
modified ZN in 62 (14.9%) out of 416 examined stool
specimens. Slightly higher prevalence (19%) was
reported by Sallon et al. (17) among children attending
the same institution as in the present study, Al-Nasser
Pediatrics Hospital. Osman et al. (18) reported a
similar prevalence (14.19%) among Egyptian children
and attributed the high prevalence to lack of specific
treatment and public health awareness of
cryptosporidiosis. Our poor hygiene practices and lack
of public health awareness among the community also
contributed to such a prevalence. This has been only
the second study since 1990 to investigate the
prevalence of cryptosporidiosis in Gaza, and the
prevalence is still high. We found apparent significant
difference among females (20.3%) and males (12.2%)
positive for Cryptosporidium (P = 0.03), which may be
explained by the fact that girls are more exposed to the
source of infection than boys.

Table 1. Diagnostic techniques for Cryptosporidium by staining and antigen detection.

Cryptosporidium positive
n = 416

Examination technique

Rates of detection

Ziehl-Neelsen staining

62

14.9

Antigen detection

68

16.3

Table 2. Parasite distribution according to sex.
Infected boys n = 276

Infected girls = 138

Parasite
No.

%

No.

%

Entamoeba histolytica/dispar

40

(14.5)

12

(8.7)

Giardia lamblia

20

(7.2)

4

(2.9)

Ascaris lumbricoides

2

(0.7)

4

(2.9)

Hymenolepis nana

2

(0.7)

4

(2.9)
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Table 3. Different variables associated with Cryptosporidium infection (n = 416).
Positive for
Cryptosporidium

Negative for
Cryptosporidium

No.

%

No.

%

< 1 year
1-4 years
>5 years

42
12
8

13.2
22.2
18.2

276
42
36

86.8
77.8
81.8

Sex

Boys
Girls

34
28

12.2
20.3

244
110

87.8
79.7

0.030

Patient

In-patient
Out-patient

32
30

12.4
19.0

226
128

87.6
81.0

0.067

Constipation

yes
no

8
54

30.8
13.8

18
336

69.2
86.2

0.019

Abdominal pain

yes
no

12
50

19.4
80.6

122
232

34.5
65.5

0.012

Loss of appetite

yes
no

8
54

7.1
17.8

104
250

92.9
82.2

0.007

Diarrhea

yes
no

6
56

4.4
20.0

130
224

95.6
80.0

0.001

Jan
Feb
March
April

12
14
22
14

9.7
11.1
21.2
22.6

112
112
82
48

90.3
88.9
78.8
77.4

<12 y
12-18 y
>18 y

26
2
34

13.3
4.8
19.1

170
40
144

86.7
95.2
80.9

0.043

Laborer
Employed
Unemployed

48
10
4

15.7
11.6
16.7

258
76
20

84.3
88.4
83.3

0.627

Variables

Age

Seasonal
variation

Years of
education (father)

Parents’ occupation

P-value

>0.05

0.017

P < 0.05: significant.
P > 0.05: not significant.

When coproantigen was used for the same stained
specimens by ZN in the present study, six specimens were
found to be positive for Cryptosporidium. Regarding
coproantigen and acid-fast staining, similar numbers and
similar percentages were shown using both techniques. It
seems there was no statistical or observational difference.
Staining of stool specimens for Cryptosporidium and
other protozoa is not performed in the local laboratories
of private and/or governmental hospital clinics and
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hospitals in Gaza Strip. Unfortunately, the dependence on
direct microscopy using wet mount saline is the only
method, which may affect the estimation of the
prevalence of detected protozoa and/or epidemiological
studies based on the Ministry of Health records. Most
studies recommend that up to three separate,
sequentially collected stool specimens should be examined
in the laboratory to accurately diagnose enteric parasitic
infection (19,20). In contrast, other studies have stated
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that immunological-based detection methods are not
significantly more sensitive than conventional microscopy
(21,22).
In the present study, 22.2% of children positive for
cryptosporidiosis were aged 1-4 years. Most studies have
indicated that in developing countries, children may be
most susceptible and those less than 2 years old may
demonstrate the greatest prevalence (23,24). In another
study, Cryptosporidium oocyst was found more among
children aged below 2 years. MacPherson and Stephenson
(25) reported that 30% of infected cases were aged 1-4
years, while Adegbola et al. (26) and Chacin-Bonilla et al.
(27) reported that Cryptosporidium was frequent in
children below 2 years. This high prevalence in children
may be attributed to immature immunity and
malnutrition (28) and the overall pattern suggests a
decrease in prevalence after 12 months of age, which is
most probably related to the development of immunity
(29,30).
Despite age associations with Cryptosporidium, there
was no clear trend in the prevalence of cryptosporidiosis
with age in this study. In addition, it is known that
children <5 years attend nurseries and kindergartens,
where there is a little inspection for public health. The
present finding indicated that 16.7% of infected children
lived in houses with open sewage system versus 10.5%
in houses with closed sewage system, with the higher rate
due to more exposure to infection and contamination.
The present study showed that diarrhea (4.4%) and
other clinical features like constipation (30.8%),
abdominal pain (9.0%), and loss of appetite (7.1%) were
associated significantly with positive Cryptosporidium
infection.
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According to Al-Braiken et al. (31), the prevalence of
mono-infection with Cryptosporidium among children
with diarrhea (who presented to pediatric outpatient
clinics) was 32% in Saudi Arabia. In Gaza, diarrheal
disease is one of the greatest concerns among children.
Another study carried out by Sallon et al. (17) showed
that 19% of children with diarrhea were found to excrete
Cryptosporidium oocyst. Inability of laborers and the
unemployed to purchase medication may explain the high
prevalence of Cryptosporidium among their children
(15.7% and 16.7%, respectively) when compared to
children of those employed (11.6%), which may be
associated with the difficult socioeconomic conditions in
which they live. Level of education was found to be
associated with infection with Cryptosporidium. In our
study, prevalence of cryptosporidiosis was observed in
both March and April (21.2% and 22.6%, respectively),
when there is transition from the cooler season to the
start of the hot season. According to Sallon et al. [17],
there was a striking difference in the prevalence of
cryptosporidiosis between September 1989 (28%) and
November 1989 (9.0%). Regarding seasonal activity, the
hot season is more suitable for protozoal activity. It is
concluded that cryptosporidiosis still constitutes a concern
in Gaza and the diagnosis of Cryptosporidium should be
improved in the governmental and private sector.

Acknowledgement
This work was supported by the Dean of Scientific
Research/The Islamic University of Gaza. Thanks are
extended to Dr. Abdel Rahman Eisa and the laboratory
staff of Al-Nasser Pediatrics Hospital in Gaza, and to the
families and their children.

References
1.

Nime FA, Burek JD, Page DL, Holscher NA, Yardley JH. Acute
enterocolitis in a human being infected with the protozoon
Cryptosporidium. Gastroenterology 1976; 70: 592-8.

4.

Wee SH, Joo HD, Kang YB. Evaluation for detection of
Cryptosporidium oocysts in diarrheal feces of calves. Korean J
Parasitol 1996; 34: 121-6.

2.

Chai JY, Shin SM, Yun CK, Yu JR, Lee SH. Experimental activation
of cryptosporidiosis in mice by immunosuppression. Korean J
Parasitol 1990; 28: 31-7.

5.

Miller K, Duran-Pinales C, Cruz-Lopez A, Morales-Lechuga L,
Taren D, Enriquez FJ. Cryptosporidium parvum in children with
diarrhoea in Mexico. Am J Trop Med Hyg 1994; 51: 322-5.

3.

Rhee JK, Seu YS, Park BK. Isolation and identification of
Cryptosporidium from various animals in Korea. I. Prevalence of
Cryptosporidium in various animals. Korean J Parasitol 1991; 29:
139-48.

6.

Ramratnam B, Flanigan TP. Cryptosporidiosis in persons with HIV
infection. Postgrad Med J 1997; 73: 713–6.

7.

Palit A, Sur D, MitraDhar K, Saha MR. Asymptomatic
cryptosporidiosis in periurban slum setting in Kolkata, India – a
pilot study. Jpn J Infect Dis 2005; 58: 110-1.

371

AL-HINDI, A I et al.

8.

Cryptosporidiosis Among Children in a Hospital in Gaza

Pettoello-Mantovani M, Di Martino L, Dettori G, Vajro P, Scotti S,
Ditullio MT et al. Asymptomatic carriage of intestinal
Cryptosporidium in immunocompetent and immunodeficient
children: a prospective study. Pediatr Infect Dis J 1995; 14:
1042-7.

9.

Vuorio AF, Jokipii AM, Jokipii L. Cryptosporidium in
asymptomatic children. Rev Infect Dis 1991; 13: 261-4.

10.

EL-Mohamady H, Abdel-Messih IA, Youssef FG, Said M, Farag H,
Shaheen HI et al. Enteric pathogens associated with diarrhea in
children in Fayoum, Egypt. Diagn Microbiol Infect Dis 2006;
56(1): 1-5.

11.

Abdel-Messih IA, Wierzba TF, Abu-Elyazeed R, Ibrahim AF,
Ahmed SF, Kamal K et al. Diarrhoea associated with
Cryptosporidium parvum among young children of the Nile River
Delta in Egypt. J Trop Pediatr 2005; 51(3): 154-9.

12.

Miron D, Colodner R, Kenes Y. Age-related seroprevalence of
Cryptosporidium in northern Israel. Isr Med Assoc J 2000; 2(5):
343-5.

13.

Mahgoub ES, Almahbashi A, Abdulatif B. Cryptosporidiosis in
children in a north Jordanian paediatric hospital. East Mediterr
Health J 2004; 10(4-5): 494-501.

14.

Soave R, Ruiz J, Garcia-Saucedo V, Garrocho C, Kean BH.
Cryptosporidiosis in a rural community in central Mexico [letter].
J Infect Dis 1989; 159: 1160–2.

15.

Shubair ME, Yassin MM, Al-Hindi AI, al-Wahaidi AA, Jadallah SY,
Abu Shaaban ND. Intestinal parasites in relation to haemoglobin
level and nutritional status of school children in Gaza. J Egypt Soc
Parasitol 2000; 30 (2): 365-75.

16.

Current WL. Cryptosporidium parvum: household transmission.
Ann Intern Med 1994; 120: 518-9.

17.

Sallon S, El Showwa R, El Masri M, Khalil M, Blundell N, Hart CA.
Cryptosporidiosis in children in Gaza. Ann Trop Paediatr 1991;
11: 277-81.

18.

19.

372

Osman GA, Makled KM, El-Shakankiry HM, Metwali DM, AbdelAziz SS, Saafan HH. Coccidian parasites as a cause of watery
diarrhoea among protein energy malnourished and other
immunocompromised Egyptian children. J Egypt Soc Parasitol
1999; 29(3): 653-68.
Melvin CM, Brooke MM. Laboratory procedures for the diagnosis
of intestinal parasites, 3rd ed. US Department of Health,
Education and Welfare publication no. (CDC) 82-8282. Centers
for Disease Control, Atlanta, 1982.

Turk J Med Sci

20.

Procedures for the recovery and identification of parasites from
the intestinal tract. Proposed Guideline. NCCLS Document M28-p,
1993; 13: 6.

21.

Kehl KS, Cicirello H, Havens PL. Comparison of four different
methods for detection of Cryptosporidium species. J Clin
Microbiol. 1995; 33(2): 416-8.

22.

Rodriguez Hernandez J, Canut Blasco A, Martin Sanchez AM.
[Epidemiology and diagnosis of Cryptosporidium spp. parasitosis
in children: usefulness of the serologic study]. Rev Clin Esp.
1994; 194(5): 330-3.

23.

Iqbal J, Hira PR, Al-Ali F, Philip R. Cryptosporidiosis in Kuwaiti
children: seasonality and endemicity. Clin Microbiol Infect. 2001;
7(5): 261-6.

24.

Reinthaler FF, Mascher F, Sixl W, Enayat U, Marth E.
Cryptosporidiosis in children in Idukki District in southern India. J
Diarrhoeal Dis Res 1989; 7(3-4): 89-91.

25.

Macpherson DW, Stephenson BJ. Natural history of
cryptosporidiosis infection in household contact. Abstract in 43rd
Annual Meeting American Society of Tropical Medicine and
Hygiene, 1994.

26.

Adegbola RA, Demba E, De Veer G, Todd J. Cryptosporidium
infection in Gambian children less than 5 years of age. J Trop Med
Hyg 1994; 97: 103-7.

27.

Chacin-Bonilla L, Bonilla MC, Soto-Torres L, Rios-Cadida Y,
Sardina M, Enmanuels C et al. Cryptosporidium parvum in
children with diarrhea in Zulia state, Venezuela. Am J Trop Med
Hyg 1997; 56(4): 365-9.

28.

Abdel-Maboud AI, Rossignol JF, El-Kady MS, Mos Tafa MS, Kabil
SM. Cryptosporidium in Banha, study of some recent modalities
in diagnosis and treatment. J Egypt Soc Parasitol 2000; 30(3):
717-25.

29.

Current WL, Bick PH. Immunobiology of Cryptosporidium spp.
Pathol Immunopathol Res 1989; 8: 141-60.

30.

Lindo JF, Levy VA, Baum MK, Palmer CJ. Epidemiology of
giardiasis and cryptosporidiosis in Jamaica. Am J Trop Med Hyg
1998; 59: 717-21.

31.

Al-Braiken FA, Amin A, Beeching NJ, Hommel M, Hart CA.
Detection of Cryptosporidium amongst diarrhoeic and
asymptomatic children in Jeddah, Saudi Arabia. Ann Trop Med
Parasitol 2003; 97(5): 505-10.

